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Abstract – Nacrtak
Described biotechnical measures focus on the use of woodchips in the formation of a struc-
tural reinforcement layer on forest roads in the places with high levels of groundwater. These 
are often short sections of roads which can thus block off entire forests. In history, these sections 
were overcome using corduroy roads. Currently, there are tendencies to revive the biotechnical 
technology and replace logs used for corduroy roads with woodchips. This study investigates 
the possible reinforcement of a waterlogged section using woodchips in a forest road of multi-
functional character, which serves for cycling as well as timber transport. In total, three dif-
ferent types of reinforcement were constructed using woodchips in combination with geotex-
tile and crushed stone. The reinforcement was tested by common operations using a timber 
extraction tractor with tandem axle trailer. The modulus of deformation was measured on the 
surface and the deformation characteristics of the layer were determined. Subsequently, the 
shape of the reinforcement cross-section was surveyed. The results have shown that, even with 
very low modulus of deformation values, the shape of the reinforcement cross-section does not 
change statistically in two types of the reinforcement technology. These two types of reinforce-
ment can be successfully used for forest roads that perform the recreational function or for 
timber transport by tractor. The main advantages are that renewable material is used and no 
extraction and moving of the ground occur during its production.
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1. Introduction – Uvod
The reinforcement of forest roads is a broad issue 
that	encompasses	different	solutions.	An	appropriate	
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ity of forest roads and thus increase the amount of tim-
ber	transported	within	a	single	route.	The	effort	is	un-















































of wood for the reinforcement of forest roads rather 













1990,	 Bettinger	 and	 Kellogg	 1993,	 Richardson	 and	
Makkonen	1994).	McMullen	and	Shupe	(2002)	exam-
ined	the	issue	of	the	temporary	use	of	brushmats	and	
corduroy roads on wetlands during the construction of 
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cial machine called wood chunker on the site where it 
was	then	used.	Especially	after-harvest,	remains	were	
used	so	no	material	purchase	or	transport	was	needed.










crushed stone is usually used for waterlogged sec-
tions.	This	solution	is	cheap	and	simple.	However,	it	
is	temporary	and	must	be	repeated.	The	aims	of	this	
study	are	 to	verify	 the	possible	replacement	of	 the	
crushed	stone	by	woodchips	and	to	investigate	their	








Fig. 1 Area of study (Forest district Nove Mesto na Morave)
Slika 1. Područje istraživanja (šumski predio Nové Mesto na Morave)
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Fig. 2 The original condition of the forest road
Slika 2. Izgled dionice šumske ceste prije stabilizacije
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leveling	layer	of	brown	chips	was	leveled	and	sloped	






















test for its deformation characteristics using the mod-
Fig. 3 A cross-section of reinforcement
Slika 3. Izgled stabiliziranoga poprečnoga profila
Fig. 4 Brown chips laid on geotextile and sloped and compacted 
subgrade
Slika 4. Prosušena drvna sječka razasuta na geotekstil koji je polo-
žen na pripremljen donji ustroj
Fig. 5 The layer of brown chips enclosed in geotextile
Slika 5. Sloj prosušene drvne sječke prekriven geotekstilom
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ulus	of	deformation	from	the	second	load	cycle	(Edef,2) 





























er	 the	 cross	 profiles	 of	 each	 type	 of	 reinforcement	
changed	in	height.	Two	cross-sections	were	marked	in	




changes of the reinforcement cross-sections could be 
detected.	The	first	measurement	of	the	shape	of	cross-
sections	 is	 considered	 the	 reference;	 then,	 repeated	





























Fig. 6 The implemented reinforcement using brown chips with a 
cover layer of vibrated gravel
Slika 6. Dionica šumske ceste stabilizirana prosušenom drvnom sječ-
kom sa nevezanim gornjim ustrojem izvedenim od lomljenoga kamena
Fig. 7 Static load test for the detection of deformation characteristics
Slika 7. Ispitivanje statičkoga opterećenja radi utvrđivanja defor-
macija
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Fig. 8 An example of a changed shape of the cross-section, including height changes in particular measurement points for the first type of 
reinforcement using woodchips
Slika 8. Promjene u izgledu poprečnoga profila pri prvoj tehnologiji stabilizacije
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but a combination of the reinforcement surface de-
cline	and	rippling.	The	compaction	rate	as	a	ratio	of	






























































crushed stone and when the distance between the ma-
terial	and	the	construction	site	is	great.	To	create	this	
type	of	reinforcement,	it	is	possible	to	use	the	wood	at	







the use of wood for the construction of forest road 
reinforcement,	use	 the	 technology	of	 log	 corduroy	
roads	(Morris	1995,	Wiest	1998,	Sessions	2007).	How-
ever,	this	technology	is	historical	and	manual,	there-






















the use of wood for forest road reinforcement are that 
it	is	renewable	and	that	there	is	no	extraction	or	mov-
ing	of	the	ground	during	its	production.
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4. Conclusion – Zaključak
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  Sažetak  
Mogućnost uporabe prosušene drvne sječke pri mehaničkoj stabilizaciji 
donjega ustroja šumskih cesta
Tematika rada vezana je uz mogućnost uporabe biotehničkih mjera pri stabilizaciji donjega ustroja šumskih cesta 
na dionicama gdje je razina podzemne vode vrlo visoka, odnosno gdje dolazi do prekomjernoga vlaženja nosivoga 
donjega ustroja šumske ceste. Vrlo se često radi o kratkim dionicama koje usprkos svojoj kratkoći mogu otežati ili 
blokirati pristup većemu i/ili manjemu šumskomu kompleksu. U povijesti su se te problematične dionice šumskih 
cesta stabilizirale upotrebom višemetarskoga prostornoga drva, odnosno drvenim talpama. Trenutačno u svijetu 
postoji težnja osuvremenjivanju biotehničkih mjera radi zamjene višemetarskoga prostornoga drva, korištenoga pri 
stabilizaciji donjega ustroja kritičnih dionica šumskih cesta, prosušenom drvnom sječkom. U ovom je radu istraživana 
mogućnost stabilizacije kritičnih dionica šumskih cesta u uvjetima prekomjernoga vlaženja upotrebom prosušene 
drvne sječke. Da bi se utvrdile najbolje metode stabilizacije, u radu su testirane tri različite tehnologije stabilizacije 
kombinirajući upotrebu prosušene drvne sječke, geotekstila i lomljenoga kamena. Stabilizirane dionice šumske ceste, 
nakon izgradnje, podvrgnute su prometnom opterećenju nastalom tijekom uobičajenih radnih operacija u šumarstvu: 
sječa, izrada i privlačenje drvnih sortimenata. Mjeren je modul deformacije kolničke konstrukcije te su utvrđivana 
ostala svojstva oštećenja uočenih na pojedinoj mjernoj plohi. Naposljetku, promatrane su promjene u izgledu poprečnih 
profila. Rezultati pokazuju da se ni pri vrlo malim vrijednostima modula deformacija statistički značajno ne razli-
kuju promjene u izgledu poprečnoga profila kod dviju od triju testiranih tehnologija stabilizacije. Dobiveni rezultati 
upućuju na to da se dvije testirane tehnologije stabilizacije kod kojih ne postoji statistički značajna razlika u izgledu 
poprečnoga profila mogu koristiti pri stabilizaciji donjega ustroja na dionicama šumskih cesta koje su izložene prekom-
jernoj vlažnosti. Glavna prednost upotrebe takve vrste stabilizacije donjega ustroja šumskih cesta očituje se u činjenici 
da se primjenjuje materijal dobiven iz obnovljivoga izvora te da tijekom stabilizacije ne dolazi do iskopa i transporti-
ranja slabonosivoga materijala koji se nalazi na kritičnoj dionici šumske ceste.
Ključne riječi: šumska cesta, stabilizacija, traktorski put, drvna sječka, provoznost
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